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Abstract. —The coastal marine habitat distribution and life cycle of Hecamede albicans 
(Diptera: Ephydridae) are described for the first time. In vitro. H. albicans completed 
development on putrefying Mytilus edulis (blue mussel) in 10-15 days. Hecamede albicans 
eggs are also described for the first time, and previous descriptions of the third-instar 
larva and puparium are augmented and/or modified. Differences in third-instar larval 
and puparial length ranges suggest that the quality and quantity of nutrient resources may 


affect morphometric parameters. 
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The Ephydridae (Diptera) are well rep- 
resented in aquatic, semi-aquatic, and 
coastal marine habitats. The first in depth 
investigations of marine shore-fly ecology 
and distribution were completed in Scan- 
dinavia (Ardö 1957, Dahl 1959). Simpson 
(1976) reviewed the biology and distribu- 
tion of Nearctic ephydrids that inhabit 
marine beaches and coastal marshes. Ad- 
ditionally, Barnby and Resh (1984) inves- 
tigated the habitat distributions of adult 
shore flies within a California coastal marsh. 
Although the distributions of shore-fly adults 
from aquatic (Deonier 1965, Scheiring and 
Foote 1973, Deonier and Regensburg 1978b, 
Steinly and Deonier 1980, Steinly 1984, 
1990, Steinly et al. 1987) and marine hab- 
itats (Dahl 1959, Barnby and Resh 1984, 
Steinly 1986) have been reported, less than 
15% of ephydrid life histories and immature 
stages have been described from the Nearc- 
tic Region (Deonier and Regensburg 1978a, 
Zack 1983). 

On the island of Guam, Bohart and Gres- 
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sitt (1951) collected Hecamede persimilis 
Hendel third-instar larvae and puparia from 
a human cadaver that was washed up on a 
marine beach. Adults of Hecamede persi- 
milis are common inhabitants of Hawaiian 
seashores, where they are found on decaying 
fish and crabs and have been reported de- 
veloping in stranded marine seaweed (ma- 
rine wrack) (Tenorio 1980). Both H. persi- 
milis (Bohart and Gressitt 1951) and H. 
albicans (Meigen) (Norrbom 1983) have 
been reported associated with excrement. 
Adults of H. albicans have been collected 
in Scandinavian dune heath on dead herring 
(Ardö 1957), marine wrack, and the Hock- 
enya (supralittoral) habitats (Dahl 1959). 
Although H. albicans has been reared on 
rotting lettuce (Simpson 1976), Mytilus ed- 
ulis L. (blue mussel) (Steinly and Runyan 
1979), and Limulus polyphemus L. (horse- 
shoe crab) (Norrbom 1983), these reports 
did not exhaustively discuss life history 
characteristics. 

This paper describes the life cycle and 
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coastal marine habitat distributions of H. 
albicans. Previous descriptions of the H. al- 
bicans third-instar larvae, puparium, and 
cephalopharyngeal skeleton (Norrbom 
1983) are augmented and/or modified. Ad- 
ditionally, the discrepancies in third instar 
and puparia dimensions that were reported 
by Norrbom (1983) and compiled during 
this investigation are discussed. 


MATERIALS AND METHODS 


Adults of H. albicans were collected at 
Anchor Beach, Milford, Connecticut. The 
marine beach was divided into distinct hab- 
itats that were characterized by plant and 
substrate types (Deonier 1979) and tidal ef- 
fects (Neumann 1976). During submersion 
and emersion episodes, beach organisms are 
exposed to changing biological, chemical, 
and physical conditions. These conditions 
vary with intertidal range and are related to 
the magnitude of the tides. The supralittoral 
division of the intertidal zone (Neumann 
1976) is flooded during storms and the ma- 
rine tidal extremes of the equinoxes. The 
supra-midlittoral boundary is submerged 
biweekly by spring tides. The midlittoral is 
inundated by tides once or twice daily, and 
its sublittoral fringe is exposed only during 
the low waters of the spring tide. The land- 
to-sea dimensions of these intertidal divi- 
sions depend on the amplitude of the local 
tides and shore topography (Neumann 
1976). Collecting was concentrated over 
marine wrack (supra-midlittoral boundary), 
midlittoral sand and rock, marine grass 
(sublittoral), and high sand beach (supralit- 
toral) habitats. 

Adults were collected with a modified ae- 
rial net (Regensburg 1977) or individually 
captured with a vial during June 1978 and 
1979, and July and August of 1980 and 1981, 
respectively. Adults were aspirated from the 
aerial net, and single gravid females were 
transferred into 13 dram snap-cap vials 
(Plastic Container Corp.) that contained a 
freshly collected blue mussel. These ovi- 
position vials were stored for 48 h in total 


PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


darkness. After eclosion, individual first-in- 
star larvae were isolated, and all stadia were 
exposed to a natural day/night cycle. In the 
absence of controlled laboratory conditions, 
rearing temperature fluctuated between 21° 
and 27°C. The morphological terminology 
of Teskey (1981) has been adopted to de- 
scribe the immature stages. 

Subsamples of eggs, larvae, and puparia 
were removed from the rearing vials and 
preserved in 80% ethanol. Additionally, vi- 
able and empty puparia were collected in 
the field from stranded decaying blue mus- 
sels, common spider crabs (Libinia emar- 
ginata Leach), and horseshoe crabs. 

Larvae and pupae were dehydrated in an 
ethanol series before critical point drying in 
a Sandri 790 (Tousimis Research Corpo- 
ration). Dried specimens were mounted on 
aluminum stubs with double-sided tape and 
sputter coated with gold-paladium (SPI 
Sputter). Specimens were coated twice at 
different angles to ensure complete coverage 
and to reduce charging effects. Life stages 
were examined with an Information Sci- 
entific Instrument DS-130 scanning elec- 
tron microscope and photographed with 
Polaroid type 55 positive/negative film. 


LiFe HISTORY 


At Anchor Beach, adults of H. albicans 
were rarely collected over the supralittoral 
sand beach and rocks and sublittoral sand 
habitats. Although Hydrellia griseola (Fal- 
lén) was present on marine grass, and Cir- 
rula gigantea Cresson, Glenanthe litorea 
Cresson, Scatella favillacea Loew, S. obso- 
leta Loew, and S. paludum (Meigen) were 
collected on algal encrusted rocks, H. albi- 
cans was not found within these sublittoral 
habitats during low tide. Hecamede albicans 
adults were collected over marine wrack 
rows and decaying marine animals that were 
located on the supralittoral-midlittoral 
boundary and in midlittoral sand beach 
habitats, respectively. Large numbers of 
adults were collected from decaying fish, 
spider crabs, horseshoe crabs, jelly fish, and 
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blue mussels that were stranded within the 
supralittoral and midlittoral habitat divi- 
sions. Adults were also routinely observed 
roosting in moist wrack rows but were not 
collected in marine marsh habitats near An- 
chor Beach. 

Field observations and rearings confirm 
that H. albicans deposited eggs on the in- 
terior surfaces of decomposing spider crabs, 
blue mussels, and fish. After the limbs are 
broken, gravid females immediately enter 
the carcasses of horseshoe and spider crabs. 
H. albicans puparia were field-collected from 
horseshoe crab gill surfaces and empty blue 
mussel shells. 

In total darkness, females deposited 5-14 
eggs on the interior and exterior valve sur- 
faces of blue mussels. Oviposition was com- 
pleted in 48 h, and eggs hatched within l- 
2 days. Comparable groups of gravid fe- 
males subjected to a natural day/night cycle 
did not lay eggs. 

Larval development on decaying blue 
mussels was completed in 8-13 days (* = 
12 days). The duration of the first larval 
stadium was l-2 days, the second 3-5 days, 
and the third 4-6 days. During develop- 
ment, H. albicans larvae moved through the 
liquid that was produced by the putrefaction 
of blue mussel tissue. Adults emerged in l- 
2 days from puparia that adhered to the vial 
walls above the decomposing tissue. The 
developmental cycle of H. albicans was 
completed in 10-15 days. The capture of 
gravid females in June, July, and August 
and the short developmental cycle suggest 
that H. albicans is a multi-voltine species 
that produces more than 9 generations per 
year. 


DESCRIPTION OF IMMATURE STAGES 


Eggs (Figs. 1-3).— Length 0.49-0.58 mm, 
X = 0.54 mm; width 0.14-0.20 mm, x = 
0.17 mm (N = 16). Elliptical, slightly flat- 
tened ventrally; micropylar end truncate, 
opposite end bluntly rounded; micropylar 
disc with 0.012 mm diameter and 0.033 
mm thickness, elevated 0.033 mm ona stalk 


331 


(N = 2) (Fig. 2). Chorion opaque white, 
transparent at eclosion with distinctly ir- 
regular reticular pattern (Figs. 2, 3). 

Mature third-instar larvae. — Length 3.89- 
5.28 mm, x = 4.60 mm; width 0.67-1.11 
mm, ž = 0.93 mm (N = 24). Cephalopha- 
ryngeal skeleton (CPS) ventral view 0.56- 
0.68 mm, *¥ = 0.64 mm (N = 24). Anterior 
spiracles rounded apically with central 
opening (Fig. 4); 0.014 mm wide at base, 
slightly narrowed apically to 0.012 mm (Fig. 
4). Antennae with 2 segments, basal seg- 
ment ring-shaped (Fig. 5). Ventral surface 
with distinct creeping welts (Fig. 6). Pos- 
terior spiracle tube short, cylindrical with 3 
spiracular openings, 4 sets of fine, multi- 
branched hairs (Fig. 7). See Norrbom (1983) 
for additional description. 

Puparium.—Length 2.70-3.24 mm, + = 
2.94 mm; width 1.15-1.37 mm, ¥ = 1.25 
mm (N = 16). Posterior two-thirds of ven- 
tral surface flattened. Ten distinct segments, 
transverse sutures, ridges obvious. Seg- 
ments 3-10 with lateral swelling. Anterior 
spiracles 6-lobed. Posterior spiracles short. 
Puparial emergence opening triangular with 
apex medially truncate, medial depression 
on truncate apex. See Norrbom (1983) for 
additional description. 


DISCUSSION 


Scattered reports of H. albicans (Ardö 
1957, Simpson 1976, Steinly and Runyan 
1979, Norrbom 1983) and H. persimilis 
(Bohart and Gressitt 1951, Tenorio 1980) 
on decaying plant and animal remains sub- 
stantiate the suggestion that these species 
are generalist scavengers on ephemeral nu- 
trient resources. In the absence of wave ac- 
tion generated by storms, decaying nutrient 
resources and oviposition habitat in the su- 
pralittoral and midlittoral are infrequently 
inundated. Presumably, H. albicans avoids 
the disruption of ephemeral resources by 
storms and periodic tidal extremes of the 
equinoxes with a shortened developmental 
cycle (Steinly 1986). Shortened life cycles 
have been reported for Scatella picea (Walk- 


Figs. 1-4. Hecamede albicans. 1, Egg. 2, Micropyle. 


er) and S. stagnalis (Fallén) (Diptera: 
Ephydridae) that commonly colonize fresh- 
water ephemeral mud-shore habitats (Con- 
nell and Scheiring 1982, Foote 1979), In all 
probability, rapid shore-fly development, a 
temporal adaptation, allows these species to 
avoid dramatic increases of stream flow and/ 
or wave action associated with storms 
(Steinly 1986). 

Previously, a brief description of imma- 
ture stages provided the basis for third-in- 
star larvae and puparia identification (Norr- 
bom 1983). Curiously, third-instar larvae 
and puparia found on decaying horseshoe 
crabs were smaller (Norrbom 1983) than 
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3, Areopyle. 4, Third-instar larva (anterior end). 


individuals reared on blue mussels. Norr- 
bom (1983) reported third-instar larvae, pu- 
paria, and CPS length ranges of 4.00-4.50 
mm, 2.25-2.75 mm, and 0.65-0.70 mm, 
respectively, whereas third-instar larvae and 
puparia developing on putrefying blue mus- 
sels had length ranges of 3.89-5.28 mm (X 
= 4.60 mm, N = 24) and 2.70-3.24 mm (X 
= 2.94 mm, N = 16). Larvae raised on blue 
mussels had a CPS length range of 0.56- 
0.68 mm (X = 0.64 mm, N = 24). Although 
third-instar larval and puparia lengths from 
Anchor Beach specimens were different from 
Norrbom’s (1983) descriptions and speci- 
mens, the life stage morphology and length 
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Figs. 5-7. 
surface. 7, Third-instar larva posterior spiracle. 


ranges of the CPS were similar. The differ- 
ences in the length of the larvae and puparia 
suggest that a considerable amount of size 
variation exists within and between popu- 
lations. The amount of CPS range overlap 
and a mean length within the range reported 
by Norrbom (1983) suggest that CPS de- 
velopment is less variable. 

Variations in the length of H. albicans 
third-instar larvae and puparia may be the 
consequence of larval food quality, quan- 
tity, and availability. Previously, adult 
shore-fly size variation has been associated 
with feeding on different species of algae 
(Foote 1978, Zack and Foote 1978, Foote 


Hecamede albicans. 5, Third-instar larva, antenna. 6, Third-instar larva creeping welts, ventral 


198la, b). These laboratory investigations 
suggest that the quantity and/or quality of 
nutrient resources may have a significant 
impact on larval survival and adult size. 
Field examination confirmed that the pu- 
trefaction of dead horseshoe and spider crabs 
was a relatively slow process, whereas blue 
mussel tissues degenerated within 2 days in 
vitro. In the field, slow decomposition and 
the inaccessibility of crustacean viscera, 
competition, elevated temperature, and 
wind and solar desiccation may limit the 
optimal utilization of carrion resources dur- 
ing development. Norrbom (1983) reported 
that horseshoe crab viscera were dried or 
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consumed by unspecified muscid and cal- 
liphorid species in the field. In vitro, rapid 
degeneration of blue mussels assured that 
ample quantities of quality food were im- 
mediately available to emerging first instar 
H. albicans larvae. Additionally, H. albi- 
cans larvae were not competing with other 
dipterous species in vitro for limited nutri- 
ent resources, and they were not subjected 
to extreme physical and biological field con- 
ditions. 
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